The alpha 2-adrenoceptor agonist dexmedetomidine increases the apparent potency of the volatile anesthetic isoflurane in rats in vivo and in hippocampal slice in vitro.
Alpha 2-adrenoceptor agonists such as clonidine are sedatives and enhance the effectiveness of several different kinds of anesthetics. This study was performed to quantitate the effect of dexmedetomidine, a novel alpha 2-adrenoceptor agonist, on the action of the volatile anesthetic agent isoflurane in rats in vivo. A separate set of experiments in rat hippocampal slices was designed to determine whether isoflurane and dexmedetomidine exerted similar effects on synaptic transmission in vitro and to examine the interaction between the two agents. In vivo, dexmedetomidine (100 micrograms/kg i.p.) reduced isoflurane minimum alveolar anesthetic requirement (MAC), determined by loss of response to tail pinch, by approximately 90%. In hippocampal CA1 neurons, on the other hand, there was a relatively small potentiation of the effects of isoflurane at the maximally effective dexmedetomidine concentration (1 nM). The hippocampal CA1 area, at least in the slice preparation, may thus not be representative of the CNS site(s) at which alpha 2 adrenoceptor agonists lessen anesthetic requirement in vivo.